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© A method of and an apparatus for drying/curing 
a dry material such as a mat of fibrous or powder 
material as may be used for building purpose as well 
as a non-dry material such as a thermosetting resin 
are disclosed. The disclosure relates to the sealing 
function during the drying/curing step. The apparatus 
comprises a heating and blowing mechanism for 
drying/curing a mat as it is being conveyed by a 
conveyor mechanism including pair of upper and 
lower conveyors, and shield mechanism for shielding 
between the conveyor mechanism and the heating 
and blowing mechanism. The shield mechanism in- 
cludes wire brushes on blowing boxes of the heating 
and blowing mechanism for abutment against cat- 
erpillar plates of forward runs of respective convey- 
ors to seal between the caterpillar plates of the 
forward runs and the blowing boxes. Any powder or 
particles which may be developed during the dry- 
ing/curing step is trapped by the wire brush, which is 
then effective to prevent a leakage of a hot air, thus 
assuring an even pressure of hot air supplied. The 
wire brushes are disposed in a plurality of rows and 
divided into stationary and movable ones. By moving 
the movable wire brushes for movement toward or 
away from abutment against the caterpillar plates of 



the forward runs, selected flexible caulking members 
are operated to provide a variable shielded width. 
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Description 

FIELD OF THE INVENTION 

BACKGROUND OF THE INVENTION 

The invention relates to a method of and an appa- 
ratus for drying/curing dry materials such as mats of fi- 
brous or powder material as may be used for building 
purpose as well as a non-dry material such as thermo- 
setting resin, and in particular, a method of and an ap- 
paratus for manufacturing a mat used for building pur- 
pose which is characterized in the seal for hot air thereof 
during the drying/curing step. 

DESCRIPTION OF THE PRIOR ART 
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Generally, a molded mat used for building purpose 
is subject to a drying or curing step in a drier before it is 
finished to a final product. A band drier is typically used 
at this end. 

A conventional band drier comprises a pair of op- 
positely disposed, upper and lower conveyers, each of 
which is housed in an upper or lower oven. Each con- 
veyor comprises an endless chain disposed to run 
around a pair of sprockets and having a plurality of cat- 
erpillar plates with ventilation openings formed therein 
mounted thereon. A drive sprocket is driven for rotation 
by a drive source in each of the conveyors, and the mat 
is held between and coveyed by the forward runs of cat- 
erpillar plates of the respective conveyors as the sprock- 
ets rotate. 

Heating and blowing mechanism is disposed above 
and below the caterpillar plates of the forward runs of 
the upper and lower conveyors, and operates to intro- 
duce a hot air from a heated source into the associated 
oven by means of a blower, and to cause it to circulate 
through the caterpillar plates of the respective forward 
runs and the mat being conveyed, thereby drying/curing 
the mat. The heating and blowing mechanism compris- 
es a series of alternately arranged high and low pres- 
sure blowing boxes which are disposed along the direc- 
tion of conveyance between the caterpillar plates of the 
forward and the return run of each conveyor, and a path 
for the hot air is defined by a high pressure blowing box 
and a corresponding low pressure blowing box of re- 
spective conveyors. The upper conveyor and upper 
blowing boxes are vertically adjustable in accordance 
with the thickness of the mat. 

A conventional band drier may be exemplified by an 
arrangement disclosed in U.S. Patent No. 4,028,051 in 
which narrow paths are provided between the caterpillar 
plates and the blowing boxes in order to increase a pres- 
sure differential between the high and the low pressure 
blowing box so that the passage of the hot air through 
the mat is facilitated, thereby assuring an even drying/ 
curing of both the front and the rear side of the mat. 
These narrow paths are provided to prevent dam- 



ages by thermal distortion occurred in a sliding move- 
ment between a fixed side and a movable side. Such 
provision of narrow paths inevitably makes a clearance 
between the caterpillar plates and the blowing boxes, 
5 thus inviting a leakage of hot air from the heating and 
blowing mechanism. To reduce the leakage, it is neces- 
sary to make the clearance as small as possible. How- 
ever, such a clearance in the narrow paths has to be 
provided at the range from 5 mm to 10 mm at least. It is 
10 said in general that according to such manner, 10 to 20 
percent of the hot air leaks out as ineffective hot air. 

The hot air usually assumes an elevated tempera- 
ture in a range from 100° C to 350° C, and accordingly, 
the narrow paths may be degraded by thermal effect or 
is may be subject to a thermal distortion to enlarge the leak 
clearance, whereby the hot air may find its way out of 
the circulation path into the oven to allow the ingress of 
dusts produced by the mat material into the drive section 
of the conveyor, causing malfunctioning thereof. In ad- 
20 dition, a failure to maintain a given hot air pressure caus- 
es a reduced efficiency, or may cause an inconvenience 
that the mat cannot be dried and cured in an even man- 
ner. 

In addition, a predetermined and fixed interval be- 
25 tween the narrow paths inevitably determines the effec- 
tive width of the cured mat to a given length. For exam- 
ple, when a mat which is shorter in width than the effec- 
tive width of the caterpillar plates is conveyed, the hot 
air can feely pass through a part of the caterpillar plates 
30 on which the shorter mat is not in contact with, thus in- 
viting a reduction of the hot air for circulating through 
the mat. Accordingly when the cured mat is cut to the 
size of the desired final product, a wasteful edge may 
be produced during an edge trim step, thus decreasing 
35 the production efficiency. 

A prior art that is concerned with this problem is that 
in PATENT ABSTRACTS OF JAPAN, vol. 16, no. 549 
(M-1 338) 1 8 November 1 992 that discloses an appara- 
tus as described above but additionally having station- 
40 ary caulking members, in the form of wire brushes, dis- 
posed outside the path of conveyance of the mat on 
both sides of said path and disposed between the upper 
conveyor and a blower boxs thereunder. It is stated that 
these stationary caulking members catch dust generat- 
es ed by the mats; and it is clear from the accompanying 
drawings that the stationary caulking members will also 
serve to limit the flow of hot air through the caterpillar 
plates, on which the mat being dried rests, to the width 
defined between the stationary caulking members. It is 
so also clear from the drawings that the stationary caulking 
members will assist in preventing a leakage of hot air 
from the clearance between the underface of mat con- 
veyor and the hot air blowing box thereunder. 

This prior art additionally discloses, in the drawings, 
55 further caulking members under the mat conveyor that 
define between them a mat drying width that is less than 
the width defined by the aforesaid stationary caulking 
members, said further caulking members being swing- 
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able from a non-shield setting to shield setting thus of- 
fering the manufacturer of the mats a variable shield 
width. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a method 
of and an apparatus for manufacturing a mat for building 
purpose, which method and apparatus is an improve- 
ment on that disclosed in the aforesaid U.S. Patent No. 
4,028,051 and an improvement over that disclosed in 
the aforesaid PATENT ABSTRACT OF JAPAN. 

The method of the present invention is as defined 
in the accompanying Claim 1 that has been divided into 
a two part form based on the assumption that the afore- 
said PATENT ABSTRACT of JAPAN is the nearest state 
of the art. 

The apparatus of the present invention is as defined 
in the accompanying Claims 2 to 5, Claim 2 of which has 
been divided into a two part form on the same basis as 
has been applied to Claim 1. 

Other objects and advantages of the invention will 
become apparent from the following description with ref- 
erence to the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a longitudinal section of an apparatus for 
manufacturing a mat for buidling purpose according 
to one embodiment of the invention, taken along the 
direction of conveyance; 

Fig. 2 is a top view, partly broken away, of the ap- 
paratus shown in Fig. 1; 
Fig. 3 is a front view of the apparatus; 
Fig. 4 is a cross section of the apparatus shown in 
Fig. 2, taken along the line IV-IV; 
Fig. 5 is an illustration of a heating and blowing 
mechanism of the apparatus; 
Fig. 6 is a transverse cross section of a shield mech- 
anism of the appparatus; 

Fig. 7 is a transverse cross section of part of the 
shield mechanism shown in Fig. 6; 
Fig. 8 is a cross section of the shield mechanism 
shown in Fig. 7, taken along the line VIII-VIII; and 
Fig. 9 is an illustration of a caulking member rocking 
assembly of the shield mechanism. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

Referring to the drawings, the invention will now be 
described in terms of an embodiment shown. An appa- 
ratus for manufacturing a mat for building purpose com- 
prises a conveyor mechanism A acting as conveying 
means, a heating and blowing mechanism B acting as 
heating and blowing means which dries and cures a mat 
as it is conveyed by the conveyor mechanism A, and a 
shield mechanism C acting as shield means to provide 
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an isolation between the conveyor mechanism A and 
the heating and blowing mechanism B. 

As shown in Figs. 1 to 3, the conveyor mechanism 
A comprises a lower conveyor 1 and an upper coneyor 
s 2, which are received in an oven 30, respectively. The 
lower conveyor 1 comprises a pair of lower sprockets 4, 
6 connected to a drive source 22, a pair of follower 
sprockets 3, 5 and a pair of endless lower chains 7, 8 
extending across the driven sprockets and the follower 
sprockets, with a multiplicity of caterpillar plates (strut 
plates) 11 having ventilation openings 10 perforated 
therein extending across the endless chains 7, 8. Simi- 
larly, the upper conveyor 2 comprises a pair of upper 
sprockets 14, 16 connected to the drive source 22, a 
pair of follower sprockets 1 3,. 1 5, and a pair of endless 
upper chains 1 7, 1 8 extending across the driven sprock- 
ets and the follower sprockets, with a multiplicity of cat- 
erpillar plates having ventilation openings 1 0 perforated 
therein mounted across the pair of upper chains 17, 18. 
In addition, the upper conveyor 2 is vertically elevatable 
together with associated upper high pressure and low 
pressure blowing boxes 33, 34 by means of an upper 
conveyor elevating unit 31, shown in Fig. 3. 

As shown in Fig. 4, each of the caterpillar plates 1 1 , 
21 comprises a plate section 1.1 1 , 1 21 in which a plurality 
of ventilation openings 1 0 are formed, and the underside 
of the plate section 111 , 121 is formed with a plurality of 
reinforcing ribs 11c, 21c which extend parallel to the di- 
rection of conveyance. Of these reinforcing ribs 11c, 
21c, a reinforcing rib 221c on the upper conveyor 2 
which is located outermost and a corresponding rein- 
forcing rib 211c of the lower conveyor 1 are vertically 
aligned to assume crosswise equivalent positions. The 
reinforcing ribs 221c, 211c are respectively provided to 
be slightly offset in the direction of width by turns each 
other in corresponding to the front and rear plate sec- 
tions 111, 121 in order to avoid an interference between 
the front and rear reinforcing ribs 11c, 21c when the cat- 
erpillar plates 11,21 are turning reversaly, thus allowing 
a smooth turn thereof. Reinforcing ribs 11c', 11c M , 111c', 
111c" of the lower conveyor 1 are symmetrically dis- 
posed with respect to a center line 0 n and are also lo- 
cated at slightly offset positions in width on each of the 
front and rear plate sections 111, 121. Those portions 
of the caterpillar plates 11,21 which face each other de- 
fine forward runs 11a, 21a while the remainder define 
return runs of caterpillar plates 11b, 21b. A reduction 
gearing 23 is shown to reduce the speed with which the 
conveyors 1 , 2 are driven in order to control the speed 
of conveyance in accordance with the material and the 
thickness of a mat being processed. 

As the respective conveyors 1 , 2 are driven and the 
drive is transmitted through the reduction gearing to the 
lower sprockets 3, 5 and the upper sprockets 13, 15 to 
drive them for rotation in the opposite directions to each 
other, a mat M for building purpose which is conveyed 
from the outside is introduced into an opening defined 
between the toward runs of the caterpillar plates 11a, 



EP 0 619 465 B1 



75 



20 



25 



30 



35 



40 



45 



50 



3 



F.P61 9 465 



Page 4 of 1 7 



EP 0 619 465 B1 



6 



21a to be conveyed as held sandwiched therebetween. 

The heating and blowing mechanism B is shown in 
Fig. 5 as comprising a heating blower unit 35 which 
blows heated air supplied from a heated source, not 
shown, and high pressure and low pressure blowing 
boxes 33, 34. As shown in Figs. 1 and 2, the high pres- 
sure and the low pressure blowing box 33, 34 are alter- 
nately disposed along the direction of conveyance be- 
tween the forward run of caterpillar plates 11a, 21a and 
the return run of caterpillar plates 11b, 21b of each con- 
veyor 1 or 2 so that the hot air from the blower unit 35 
may be admitted to the oven 30. By defining a path for 
the hot air by utilizing the high pressure blowing boxes 
33 and the low pressure blowing boxes 34 of the respec- 
tive conveyors, the heating and blowing mechanism B 
constitutes a hot air supply system which causes the hot 
air to circulate between the heated blower unit 35 and 
the respective blowing boxes 33, 34. The hot air deliv- 
ered from the blower unit 35 is fed from the high pres- 
sure blowing box 33 to pass through the caterpillar 
plates 11 a, 21 a of the forward runs and through the mat 
M being conveyed into the low pressure blowing box 34 
which has its opening located opposite to the high pres- 
sure blowing box 33. 

As shown in Fig. 9, the upper high pressure and low 
pressure blowing boxes 33, 34 disposed in the upper 
conveyor 2 has movable supply and exhaust openings 
133b, 134b respectively which are vertically elevatable 
to and connected with each of the other supply and ex- 
haust openings 1 33a, 1 34a of a fixed side of the heating 
and blowing mechanism B. The movable supply and ex- 
haust openings 1 33b, 1 34b and the fixed supply and ex- 
haust openings 133a, 134a are formed with plates 135, 
136 extending upwardly and downwardly which are sli- 
dably contact against each other so as to be connected 
with the movable openings 133b, 134b and the fixed 
openings 1 33a, 1 34a. As shown in Fig. 1 , exhaust ducts 
30a, 30b are disposed on the upper portion of the oven 
30. When a waste gas leaked out from both lateral side 
faces of the mat M during the drying/curing step is ac- 
cumulated inside the upper side of the oven 30, the 
waste gas is exhausted outside through the exhaust 
ducts 30a, 30b. 

As shown in Figs. 5 and 6, the upper conveyor ele- 
vating unit 31 is provided on the oven 30 to extend 
through its upper portion. The upper conveyor elavating 
unit 31 comprises jacks 31a disposed on the upper por- 
tion of the oven 30 and upper conveyor supporting rods 
31 b extending downward from the jacks 31 a. The upper 
conveyor supporting rods 31b, which are firmly connect- 
ed with the upper conveyor 2 and the upper blowing box- 
es 33, 34 included in the upper conveyor 2, vertically 
elevate them in responsive to the actuation of the jacks 
31a. 

In accordance with the invention, a shield mecha- 
nism C which prevents a leakage of the hot air from be- 
tween the conveyor mechanism A and the heating and 
blowing mechanism B to the outside is provided within 



the heating and blowing mechanism B. Referring to 
Figs. 6 and 7, the shield mechanism C comprises first 
wire brushes 41 which are provided as stationary flexi- 
ble caulking members, second and third wire brushes 
5 240, 340 which are provided as movable flexible caulk- 
ing members located inward of the first wire brushes 41 
for the lower conveyor 1 at different crosswise positions 
and extending along the direction of conveyance, and a 
plurality of rocking assemblies 250, 350 for causing an 
10 independent rocking movement of the second and the 
third wire brushes 240. 340 for movement toward and 
away from abutment against the caterpillar plates of the 
forward run 11a of the lower conveyor 1 . 

Referring to Fig. 6, the first wire brushes 41 are dis- 
is posed at the opening edges 33a, 34a of the blowing box- 
es 33, 34, and abut against the reinforcing ribs 211c, 
221c of the caterpillar plates 11a, 21a of the respective 
forward runs so as to fill the clearances between the 
blowing boxes 33, 34 and the caterpillar plates of the 
20 forward runs 11a, 21a. Referring to Fig. 7, the second 
and the third wire brushes 240, 340 are disposed in- 
wardly of the first wire brushes 41 associated with the 
lower conveyor 1 at different crosswise positions so as 
to avoid an interference of each other, and extend along 
25 the direction of conveyance. In addition, the second and 
the third wire brushes 240, 340 are independently driven 
for rocking movement by the rocking assemblies 250, 
350 so as to be movable toward or away from abutment 
against the plurality of reinforcing ribs 11 C, 11c", and 
30 111c', 111c" of the caterpillar plates 11a of the forward 
run. 

Considering the second wire brush 240, by way of 
example, it is located inwardly of the first wire brushes 
41 and extends along the direction of conveyance, as 
35 shown in Figs. 7 and 8. The rocking assembly 250 caus- 
es it to be rocked inwardly, whereby such brush can be 
moved toward or away from abutment against the plu- 
rality of reinforcing ribs 11c\ 11c" of the caterpillar plates 
1 1a of the forward run. These wire brushes 41 , 240 and 
40 340 are designed to provide a self-sealing function by 
containing fine air gaps in its interior in which powder 
and particles (dusts) which may be developed during the 
drying and curing step may be trapped. 

To illustrate the plurality of rocking assemblies 250, 
45 350, Figs. 8 and 9 illustrate one of them, the rocking 
assembly 250, for example, as comprising an air cylin- 
der (or oil cylinder) 251 acting as an actuator, a rod 252 
connected to the air cylinder 251 and extending through 
the oven 30 and reciprocabl.e crosswise of the lower 
so conveyor 1 , a rocking arm 253 having its one end rock- 
ably connected to the rod 252 and fitted over an arm 
shaft 253b, and a rocking plate support member 253c 
also f itted over the arm shaft 253b and rocking integrally 
with the rocking arm 253. 1 n addition, the rocking assem- 
55 bly 250 includes a rocking plate 254 which is mounted 
on the rocking plate support member 253c so as to ex- 
tend along the direction of conveyance, with the second 
wire brush 240 mounted on the upper end of the rocking 
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plate 254. A seal plate 255 is mounted on the rocking 
plate 254 so as to block the clearance between the 
opening edges 33a, 34a of the blowing boxes 33, 34 
and the second wire brush 240. 

Before the air cylinder 251 is actuated, the rocking 
assembly 250 causes the second wire brush 240 to be 
completely erect or upright so that it may be brought into 
abutment against the reinforcing rib 11c' of the caterpil- 
lar plate 11a of the forward run, thus sealing between 
the forward run 1 1 a and the blowing boxes 33, 34. When 
the air cylinder 251 is actuated to cause the rod 252 to 
be displaced crosswise outwardly to thereby rock the 
rocking plate 254 integrally with the rocking arm 253, 
the second wire brush 240 which assumed an erect po- 
sition is gradually turned or inclined inwardly for abut- 
ment against the reinforcing rib 11c" of the caterpillar 
plate of the forward run 1 1 a. As the air cylinder 251 con- 
tinues to be actuated to cause a further displacement of 
the rod 252 outwardly, the second wire brush 240 will 
be toppled or laid down, and thus is moved away from 
either one of the reinforcing ribs 11c', He". 

The other rocking assembly 350 is constructed in 
the similar manner as the rocking assembly 250 men- 
tioned above. Thus, it comprises an air cylinder 351, a 
rod 352, an arm shaft 353b, a rocking arm 353, a rocking 
plate support member 353c, a rocking plate 354 and a 
seal plate. However, the rod 352 has a different length 
dependent on the crosswise position of the third wire 
brush 340, and is vertically offset from the correspond- 
ing rod of the rocking assembly 250 in order to avoid an 
interference with the rod 252, the rocking arm 253 and 
the rocking plate 254 of the rocking assembly 250. 

By causing a rocking motion of the second or third 
wire brushes 240, 340 to choose a shielded width as 
measured between given reinforcing ribs 211c, 11c', 
11c", 111C and 111c", the rocking assemblies 250, 350 
are independently operated so as to bring either one of 
the first to the third wire brushes 41 , 240, 340 into abut- 
ment against only the selected reinforcing ribs. For ex- 
ample, when the second wire brushes 240 are chosen 
to select a shielded width across the reinforcing ribs 
1 1 c\ 1 1 c\ the rocking assembly 250 is operated to erect 
the second wire brush 240 to its upright position for abut- 
ment against the reinforcing rib 11c' of the caterpillar 
plate of the forward run 1 1 a while the air cylinder 351 of 
the other rocking assembly 350 is operated to topple the 
third wire brushes 340 completely inwardly so that the 
latter may be moved away from the reinforcing ribs 
111c', 111c ,, of the caterpillar plates of the forward run 
11a. 

When choosing a shielded width defined by the first 
wire brushes 41 , all of the air cylinders 251 , 351 of the 
rocking assemblies 250, 350 are actuated to cause the 
second and the third wire brushes 240, 340 to be moved 
away from the reinforcing ribs 11c', 11c", 111c 1 , and 
111c", allowing only the first waved wire brushes 41 to 
be maintained in abutment against the reinforcing ribs 
211c. 



At this time, the second and the third wire brushes 
240, 340 are only associated with the lower conveyor 1 , 
but the hot air which is pumped to pass through the mat 
M is allowed to pass vertically therethrough, but hardly 
5 pass in the horizontal direction and allow a leakage of 
only the surplus waste gas, thereby avoiding the need 
to take the lateral path of the hot air from the lateral sides 
of the mat into consideration. This allows the sealing 
function to be fully exercised when the second and the 
io third wire brushes 240, 340 are associated with the low- 
er conveyor 1 alone. Once a waste gas is accumulated 
inside the oven 30, the waste gas is exhausted outside 
through the exhaust ducts 30a, 30b. 

A method of manufacturing a mat for building pur- 
rs pose will now be described based on the operation of 
the apparatus mentioned above. Initially, an upper con- 
veyor elevating mechanism 31 is used to adjust the up- 
per conveyor 2 and the upper blowing boxes 33, 34 ver- 
tically in accordance with the thickness of a desired mat 
20 M, thus adjusting the inlet clearance defined between 
the caterpillar plates 11a, 21a of the both forward runs. 

The effective width across which the mat M is to be 
subject to a drying/curing step is determined in accord- 
ance with the width of the mat M or a desired cutting 
25 pattern thereof, and suitable reinforcing ribs 11c are 
chosen in accordance with the effective width. By way 
of example, when the effective width is determined as 
corresponding to the shielded width across the reinforc- 
ing ribs 11c", 11c", the air cylinder 251 of the rocking 
30 assembly 250 is actuated to cause a crosswise outward 
displacement of the rod 252 through a given stroke, thus 
rocking the rocking plate 254 to bring the second wire 
brush 240 into abutment against the reinforcing rib 11c'\ 
whereupon it is stopped. 
35 The air cylinder 351 of the other rocking assembly 
350 is then actuated to topple the third wire brushes 340 
inwardly, thus moving them away from the reinforcing 
ribs Hie 1 , 111c". Since the effective width is selectable 
in accordance with the width of the mat Mora cutting 
40 pattern thereof by independently operating the rocking 
assemblies 250, 350 and choosing the desired reinforc- 
ing ribs 211c, 221c, 11c, 11c", 111c' and 111c", an area 
which is subject to an edge trim can be reduced, thus 
allowing the mat M to be manufactured in an efficient 
45 manner. 

A drive from the drive source 22 is transmitted to 
the respective conveyors 1 , 2, rotating the lower sprock- 
ets 3, 5 and the upper sprockets 13, 15 in opposite di- 
rections to each other, and the mat M is admitted be- 
so tween the conveyors 1 , 2, and is conveyed therebe- 
tween while the opposite surfaces of the mat M are held 
between the surfaces 111, 121 of the caterpillar plates 
of the respective forward runs 11a, 21a. The speed of 
conveyance is variably controlled by the reduction gear- 
55 j n g 23, which drives the conveyors 1 , 2, in accordance 
with the material and the thickness of the mat M. 

The hot air delivered from the heated blower unit 35 
is pumped from the high pressure blowing box 33 dis- 
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posed within the upper conveyor 2 through the ventila- 
tion openings 10 in the caterpillar plates of the forward 
run 2 1 a to pass through the mat M being conveyed, thus 
drying and curing it. After working against the mat M, 
the hot air which then obtains a reduced temperature 
and a reduced pressure is then fed through the ventila- 
tion openings 10 formed in the caterpillar plate of the 
forward run 11a into the low pressure blowing box 34 
disposed within the lower conveyor 1 to be returned to 
the heated blower unit 35, whereupon the air is again 
heated by the blower unit 35 to be pumped to the high 
pressure blowing box 33 associated with the lower con- 
veyor 1 , thus circulating through the hot air supply sys- 
tem. 

During the drying/curing step, the space delineated 
by the high pressure and the low pressure blowing box- 
es 33, 34 and the caterpillar plates of the respective for- 
ward runs 11a, 21a is shielded by the first wire brushes 
41 associated with the upper conveyor 2, and selected 
ones of the first to the third wire brushes 41, 240 and 
340 associated with the lower conveyor 1 , and hence 
the effective width of the mat M is determined by the 
shielded width across corresponding ones of the rein- 
forcing ribs 21 1 c, 1 1 c\ 1 1 c", 111c 1 and 111c" on the cat- 
erpillar plates of the forward run 11a of the lower con- 
veyor 1 against which the selected ones of the first to 
the third wire brushes 41 , 240, 340 associated with the 
lower conveyor 1 abut. 

In addition, during the drying/curing step of the mat 
M, powder and particles (dusts) which may be produced 
from the surface of the mat M as a result of the drying/ 
curing process will find its way into the air gaps con- 
tained in the wire brushes 41 , 240, 340 to be trapped 
therein. Accordingly, these wire brushes 41 , 240, 340 
themselves provide a self -seal in g action to block a leak- 
age of such powder or particles to the outside while si- 
multaneously preventing the ingress of such dusts into 
the oven 30, thus mitigating the need for a maintenance 
operation of the apparatus. In addition, since air gaps 
contained in the wire brushes 41 , 240, 340 are filled with 
powder or particles to improve the sealing performance, 
a constant pressure of the hot air can be assured around 
the full perimeter of the mat, thus allowing an even dry- 
ing/curing upon completion of the conveyance. This en- 
hances the thermal efficiency and allows a reduction in 
the cost involved. 

In the embodiment described above, two rows of 
movable wire brushes constitute the second and the 
third wire brush 240, 340, but it should be understood 
that the provision of wire brushes is not limited thereto, 
but that a plurality of rows, more than two, of wire brush- 
es may be provided depending on the size of the man- 
ufacturing apparatus and disposed as displaced inward- 
ly of the first wire brushes at successively offset cross- 
wise positions so as to avoid an interference therebe- 
tween while extending along the direction of convey- 
ance and rocked independently of other rows by asso- 
ciated rocking assemblies to achieve a similar effect. 



In the described embodiment, the wire brushes 
have been chosen as the flexible caulking member, but 
it should be understood that such member is not limited 
thereto, but may comprise any fibrous body which has 
s a heat resistance and which exhibits a self-sealing func- 
tion. 

Further, in the above-described embodiment, the 
wire brushes have been chosen, but may be replaced 
by waved wire brushes whose wires are formed in metal 

10 and have the shape of a wave. Using waved wire brush- 
es improves their trap performance. 

In addition, when the hot air which is pumped from 
the heated blower unit has a low temperature, the wire 
brushes may be replaced by nylon wire brushes. 

is While the embodiment has been mentioned above 
in connection with a mat for building purpose such as a 
mat of fibrous or powder material, the invention is not 
limited thereto, but is equally applicable to a non-dry ma- 
terial such as thermosetting resin. 

20 While the invention has been disclosed above in 
connection with a preferred embodiment thereof, it 
should be understood that a number of changes, mod- 
ifications and substitutions therein will readily occur to 
one skilled in the art from the above disclosure without 

2S departing from the scope of the invention defined by the 
appended claims. 

Claims 

30 

1. A method of manufacturing a mat (M) for building 
purpose including steps of conveying a mat by hold- 
ing it sandwiched between a pair of upper (2) and 
lower (1 ) conveyors, leeding a hot air from a flower 
35 source (35) to one of blowing boxes (33, 34) dis- 
posed above or below the conveying surface of the 
lower or upper conveyor during the conveyance of 
the mat, and passing the hot air through the upper 
(2) and the lower (1 ) conveyor and through the mat 
40 (M) which is held therebetween and thence to an- 
other blowing box (34) for circulation, thereby dry- 
ing/curing the mat; providing a caulking member 
disposed between the conveyor (1 ) and the blowing 
box (34) for trapping powder or particles which may 
45 be developed during the drying/curing step, the 
caulking member including stationary caulking 
members (41 ) disposed outside the path of convey- 
ance and a movable flexible caulking member (240) 
disposed inward of the stationary caulking mem- 
so bers (41), the movable flexible caulking member 
(240) being displaceable between a shield position 
and a non-shield position to provide a variable 
shielded width; 
characterized in that 
55 the method includes providing a plurality of 

movable flexible caulking members (240, 340) dis- 
posed inward of the stationary caulking members 
(41), each of the plurality of movable flexible caulk- 
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ing members (240, 340) being independently dis- 
placeable between a shield position and a non- 
shield position to provide a variable shielded width. 

2. An apparatus for manufacturing a mat for building 
purpose comprising 



characterized in that 

the shield mechanism includes a plurality of 
rows of movable flexible caulking members 
(240, 340) disposed inward of the stationary 
caulking members (41) at different crosswise 
positions and extending along the direction of 
conveyance and movable toward and away 
from abutment against the caterpillar plates 
(11) of the forward runs, 

the shielded width selection mechanism 
(250-254; 350-354) being operable to cause an 
independent operation of the plurality of rows 
of movable flexible caulking members (240, 
340), a shielded width being determined by sta- 
tionary (41) and movable (240, 340) caulking 
members abutting against the caterpillar plates 
(11 ) of the forward runs at innermost positions. 

An apparatus according to Claim 2 in which the 
shielded width selection mechanism comprises a 
plurality of rocking assemblies (250, 350), each op- 
erable to rock one of the plurality of rows of movable 
flexible caulking members (240, 340) independent- 
ly for movement toward or away from abutment 
against the caterpillar plates (11) of the forward 
runs. 

An apparatus according to Claim 3 in which each of 
the rocking assemblies (250, 350) comprises an ac- 
tuator (251 , 351 ), a rod (252, 352) connected to the 
actuator and extending through the oven (30) and 
reciprocable crosswise of the lower conveyor (1 ), a 
rocking arm (253, 353) rockably connected to the 
rod and fitted over an arm shaft (253b, 353b), and 
a rocking plate (254, 354) connected to the arm 
shaft (253b, 353b) through a support member 
(253c, 353c) so as to be intergrally movable with 
the rocking arm (253, 353) and extending along the 
direction of conveyance, the rodking plate (254, 
354) carrying the movable flexible caulking member 
(240, 340) on its top end. 

i. An apparatus according to Claim 2, 3 or 4 in which 
the flexible caulking member (41, 240, 340) com- 
prises a wire brush. 



a conveyor mechanism (A) for conveying a mat 
(M), the conveyor mechanism including a pair 
of upper (2) and lower (1 ) conveyors, each con- 1 
veyor comprising a pair of endless chains (7, 8; 
17, 18) extending across sprockets (3, 4, 5, 6; 
13, 14, 15, 16), with a plurality of caterpillar 
plates (11) having ventilation openings (10) 
perforated therein mounted to extend across 1 
the pair of chains (7, 8; 17, 18), the mat being 
conveyed by being held between both convey- 
ors, 

a heating and blowing mechanism (B) for heat- 
ing the mat to dry/cure it as it is being conveyed * 
by the upper (2) and lower (1) conveyors re- 
ceived in an oven (30), the heating and blowing 
mechanism including blowing boxes (33, 34) 
which are disposed in the oven (30) at locations 
above and below the caterpillar plates (11) of 
the respective forward runs of the lower and the 
upper conveyors (1,2) so that hot air from a 
heated source is delivered from one of the 
blowing boxes (33) to pass through the cater- 
pillar plates (11) of the respective forward runs 
and through the mat (M) being conveyed into 
another blowing box (34) to achieve a drying/ 
curing of the mat. 

a shield mechanism (C) inlcuding caulking 
members disposed between the caterpillar 
plates (11) of the respective forward runs and 
the heating and blowing mechanism (B) for pre- 
venting a leakage of the hot air, the shield 
mechanism (C) including stationary caulking 
members (41 ) disposed to abut against the lat- 
eral sides of the caterpillar plates (1 1 ) of the re- 
spective forward runs and extending around 
the blowing boxes (33, 34) along the direction 
of conveyance, and a movable flexible caulking 
member (240) disposed inward of the station- 
ary caulking members (41) and extending 
along the direction of conveyance and movable 
toward and away from abutment against the 
caterpillar plates (11) of the forward runs, 
and a shielded width selection mechanism 
(250, 251, 252, 253, 254.) for operating the 
movable flexible caulking member (240) for 
movement toward or away from abutment 
against the caterpillar plates (11) of the forward 
runs to provide a variable shielded width, there- 
by allowing a drying/curing of the mat to a se- 
lectable effective width; 



PatentansprOche 

so 

1 . Verfahren zur Herstellung einer Matte (M) fur Bauz- 
wecke, umfassend die Schritte eines Forderns ei- 
ner Matte, indem diese zwischengelegt zwischen 
zwei Fordermitteln, einem oberen (2) und einem un- 
55 teren (1 ), gehalten wird, Zuf uhren von HeiGluft aus 
einer Geblasequelle (35) zu einem der Geblaseka- 
sten (33, 34), die uber oder unter der Forderober- 
f lache des unteren oder oberen Fdrdermittels wah- 
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rend des Transports der Matte angeordnet sind, 
und Stromen der HeiBluft durch das obere (2) und 
das untere Fordermittel und durch die Matte (M), 
die dazwischen gehalten wird, und von dort zu ei- 
nem anderen Geblasekasten (34) zur Zirkulation, 5 
wodurch die Matte getrocknet/ausgehartet wird; 
Vorsehen eines Abdichtungselements, das zwi- 
schen dem Fordermittel (1) und dem Geblaseka- 
sten (34) zum Auffangen von Pulver oder Partikeln 
angeordnet ist, das bzw. die wahrend des Trock- 10 
nungs-/Aushartungsschritts entwickelt werden kon- 
nen, wobei das Abdichtungselement feststehende 
Abdichtungselemente (41), die auBerhalb des For- 
derwegs angeordnet sind, und ein bewegliches fie- 
xibles Abdichtungselement (240) umfaBt, das nach 
innen gerichtet von den feststehenden Abdich- 
tungselementen (41 ) angeordnet ist, wobei das be- 
wegliche flexible Abdichtungselement (240) ver- 
setzbar zwischen einer Abschirmungsposition und 
einer nicht abschirmenden Position ist, urn eine ver- 20 
anderliche abgeschirmte Breite zu schaffen; 
dadurch gekennzelchnet, daft 
das Verfahren ein Vorsehen einer Vielzahl an be- 
weglichen flexiblen Abdichtungselementen (240, 
340) umfaBt, die nach innen gerichtet von den test- 25 
stehenden Abdichtungselementen (41 ) angeordnet 
sind, wobei jedes der Vielzahl an beweglichen fle- 
xiblen Abdichtungselementen (240, 340) unabhan- 
gig zwischen einer Abschirmungsposition und einer 
nicht abschirmenden Position versetzbar angeord- 30 
net ist, urn eine veranderliche abgeschirmte Breite 
zu schaffen. 



2. Vorrichtung zur Herstellung einer Matte fur Bauz- 
wecke, umfassend 



35 



einen Fordermechanismus (A) zum Fordern ei- 
ner Matte (M), wobei der Fordermechanismus 
zwei Fordermittel, ein oberes (2) und ein unte- 
res (1), umfaBt, wobei jedes Fordermittel zwei *o 
sich uber Kettenzahnrader (3, 4, 5, 6; 13, 14, 
15, i6)erstreckendeEndlosketten (7,8; 17, 18) 
umfaBt, mit einer Vielzahl an Raupenplatten 
(11) mitdarin perforierten Beluftungsoffnungen 
(10), die montiert sind, sich uber das Ketten- 45 
paar (7,8; 17, 18) zu erstrecken, wobei die Mat- 
te gefordert wird, indem sie zwischen beiden 
Fordermitteln gehalten wird, 

einen Heiz- und Blasmechanismus (B) zum Er- so 
hitzen der Matte, urn diese zu trocknen/auszu- 
harten, wahrend diese durch das obere (2) und 
untere (1) Fordermittel gefordert und in einem 
Of en (30) aufgenommen wird, wobei der Heiz- 
und Blasmechanismus Geblasekasten (33, 34) 55 
umfaBt, die in dem Of en (30) an Orten uber und 
unter den Raupenplatten (11) der jeweiligen 
Vorwartslaufe des unteren und des oberen For- 



dermittels (1, 2) angeordnet sind, so daB 
HeiBluft von einer Heizquelle von einem der 
Geblasekasten (33) angeliefert wird, urn durch 
die Raupenplatten (11) der jeweiligen Vor- 
wartslaufe und durch die Matte (M) zu stromen, 
die in einen anderen Geblasekasten (34) gefor- 
dert wird, urn ein Trocknen/Ausharten der Mas- 
se zu erzielen. 

einen Abschirmungsmechanismus (C), der Ab- 
dichtungselemente umfaBt, die zwischen den 
Raupenplatten (11 ) der jeweiligen Vorwartslau- 
fe und dem Heiz- und Blasmechanismus (B) 
angeordnet sind, urn eine Leckage der HeiBluft 
zu verhindern, wobei der Abschirmungsme- 
chanismus (C) feststehende Abdichtungsele- 
mente (41 ) umfaBt, die angeordnet sind, gegen 
die seitlichen Seiten der Raupenplatten (11) 
der jeweiligen Vorwartslaufe anzustoBen, und 
sich urn die Geblasekasten (33, 34) entlang der 
Forderrichtung erstrecken, und ein bewegli- 
ches flexibles Abdichtungselement (240), das 
nach innen gerichtet von den feststehenden 
Abdichtungselementen (41) angeordnet ist und 
sich entlang der Forderrichtung erstreckt und 
gegen und von einem Widerlager gegen die 
Raupenplatten (11) der Vorwartslaufe weg be- 
weglich ist, 

und einen Auswahlmechanismus fur die abge- 
schirmte Breite (250, 251, 252, 253, 254) zum 
Betreiben des beweglichen flexiblen Abdich- 
tungselements (240) zum Bewegen gegen und 
weg von einem Widerlager gegen die Raupen- 
platten (11) der Vorwartslauf e, urn eine veran- 
derliche abgeschirmte Breite vorzusehen, wo- 
durch ein Trocknen/Ausharten der Matte in ei- 
ner auswahlbaren effektiven Breite gestattet 
wird; 

dadurch gekennzelchnet, daB 

der Abschirmungsmechanismus eine Vielzahl 
an Reihen aus beweglichen flexiblen Abdich- 
tungselementen (240, 340) umfaBt, die nach in- 
nen gerichtet von den feststehenden Abdich- 
tungselementen (41) an unterschiedlichen 
kreuzweisen Positionen angeordnet sind und 
sich entlang der Forderrichtung erstrecken und 
beweglich gegen und weg von einem Widerla- 
ger gegen die Raupenplatten (11) der Vor- 
wartslaufe sind, 

wobei der Auswahlmechanismus fur die abge- 
schirmte Breite (250 - 254; 350 - 354) betreib- 
bar ist, urn einen unabhangigen Betrieb der 
Vielzahl an Reihen aus beweglichen flexiblen 
Abdichtungselementen (240, 340) zu verursa- 
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chen, wobei sine abgeschirmte Breite durch 
feststehende (41) und bewegliche (240, 340) 
Abdichtungselemente bestimmt wird, die ge- 
gen die Raupenplatten (11) der Vorwartslaufe 
an innersten Positionen anstoBen. 

3. Vorrichtung nach Anspruch 2, bei der der Auswahl- 
mechanismus fur die abgeschirmte Breite eine Viel- 
zahl an Schwenkanordnungen (250, 350) umfaBt, 
wobei jede betreibbar ist, eine der Vielzahl an Rei- 
hen aus beweglichen flexiblen Abdichtungsele- 
menten (240, 340) unabhangig zur Bewegung ge- 
gen Oder weg von einem Widerlager gegen die Rau- 
penplatten (11) der Vorwartslaufe zu schwenken. 

4. Vorrichtung nach Anspruch 3, bei der jede der 
Schwenkanordnungen (250, 350) ein Betatigungs- 
organ (251, 351) umfaBt, eine Stange (252, 352), 
die an das Betatigungsorgan angeschlossen ist und 
sich durch den Ofen (30) erstreckt und kreuzweise 
hin- und herbewegbar an dem unteren Fdrdermittel 
(1), einen Schwenkarm (253, 353), der schwenkbar 
an die Stange angeschlossen ist und uber eine 
Armwelle (253b, 353b) angebracht ist, und eine 
Schwenkplatte (254, 354), die an die Armwelle 
(253b, 353b) durch ein Stutzelement (253c, 353c) 
angeschlossen ist, um so integral beweglich mit 
dem Schwenkarm (253, 353) zu sein und sich ent- 
lang der Forderrichtung zu erstrecken, wobei die 
Schwenkplatte (254, 354) das bewegliche flexible 
Abdichtungselement (240, 340) an seinem oberen 
Ende tragt. 

5. Vorrichtung nach Anspruch 2, 3 oder 4, bei der das 
flexible Abdichtungselement (41, 240, 340) eine 
Drahtburste umfaBt. 



Revendications 

1 . Procede de fabrication d'un tapis (M) a des fins de 
construction comprenant les etape consistant a 
transporter un tapis en le maintenant pris en sand- 
wich entre une paire de dispositifs de transport su- 
perieur (2) et inferieur (1), delivrer de Pair chaud a 
partir d'une source de soufflage (35) sur une des 
boites de soufflage (33, 34) disposees au-dessus 
ou au-dessous de la surface de transport du dispo- 
sitif de transport superieur ou inferieur pendant le 
transport du tapis et a faire passer Pair chaud a tra- 
vers le dispositif de transport superieur (2) et infe- 
rieur (1) et a travers le tapis (M) qui est maintenu 
entre ceux-ci, et ainsi, vers une autre boTte de souf- 
flage (34) a des fins de circulation, sechant/durcis- 
sant de ce fait le tapis ; prevoir un element de ma- 
tage dispose entre le dispositif de transport (1) et la 
boTte de soufflage (34) pour pieger la poudre ou les 
particules qui peuvent etre developpees pendant 



I'etape de sechage/cuisSon, I'element de matage 
comprenant des elements de matage fixes (41 ) dis- 
poses a I'exterieur du trajet de transport et un ele- 
ment de matage flexible deplacable (240) dispose 
vers I'interieur des elements de matage fixes (41), 
I'element de matage flexible deplacable (240) etant 
deplacable entre une position de protection et une 
position de non protection afin de procurer une lar- 
geur protegee variable ; 
caracterise en ce que 

le procede comprehd la fourniture d'une plu- 
ralite d'elements de matage flexibles deplacables 
(240, 340) disposes vers I'interieur des elements de 
matage fixes (41), chacun de la pluralite des ele- 
ments de matage flexibles deplacables (240, 340) 
etant deplacables independamment entre une po- 
sition de protection et une position de non protec- 
tion afin de procurer une largeur protegee variable. 

Appareil pour fabriquer un tapis a des fins de cons- 
truction comprenant 

un mecanisme de transport (A) pour transpor- 
ter un tapis (M), le mecanisme de transport 
comprenant une paire de dispositifs de trans- 
port superieur (2) et inferieur (1), chaque dis- 
positif de transport comprenant une pai-re de 
chaines sans fin (7, 8 ; 1 7, 1 8) s'etendant a tra- 
vers des roues dentees (3, 4, 5, 6 ; 13, 14, 15, 
16), avec une pluralite de plaques-chenilles 
(11) ayant des ouvertures de ventilation (10) 
perforees dans celles-ci montees pour s'eten- 
dre a travers la paire de chatnes (7, 8 ; 17, 18), 
le tapis etant transporte tout en etant maintenu 
entre les deux dispositifs de transport, 
un mecanisme de chauffage et de soufflage (B) 
pur chauffer le tapis afin de le secher/durcir a 
mesure qu'il est transporte par les dispositifs de 
transport superieur (2) et inferieur (1) et recu 
dans un four (30), le mecanisme de chauffage 
et de soufflage comprenant des boftes de souf- 
flage (33, 34) qui sont disposees dans le four 
(30) a des emplacements au-dessus et au-des- 
sous des plaques-chenilles (11) des trajets 
avant respectifs des dispositifs de transport in- 
ferieur et superieur (1, 2) de sorte que I'air 
chaud provenant de la source chauffee est de- 
livree a partir d'une des boites de soufflage (33) 
pour passer a travers les plaques-chenilles (1 1 ) 
des trajets avant respectifs et a travers le tapis 
(M) qui est transporte dans une autre bolte de 
soufflage (34) pour obtenir un sechage/cuisson 
du tapis. 

un mecanisme de protection (C) incluant des 
elements de matage disposes entre les pla- 
ques-chenilles (11) des trajets avant respectifs 
et le mecanisme de chauffage et de soufflage 
(B) pour empecher une fuite de I'air chaud, le 
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mecanisme de protection (C) incluant des ele- 
ments de matage fixes (41 ) disposes pour venir 
en butee contre les cdtes lateraux des plaques- 
chenilles (11) des trajets avant respectifs et 
s'etendant autour des boTtes de soufflage (33, s 
34) le long de la direction de transport et un ele- 
ment de matage flexible deplacable (240) dis- 
pose vers I'interieur des elements de matage 
fixes (41 ) s'etendant le long de la direction du 
transport et deplacable en butee vers et a Top- 10 5. 
pos6 des plaques-chenilles (11) des trajets 
avant, 

un moyen de selection de largeur protegee 
(250, 251, 252, 253, 254) pour actionner ('ele- 
ment de matage flexible deplacable (240) pour is 
deplacement en butee ou a I'oppose contre les 
plaques-chenilles (1 1 ) des trajets avant afin de 
procurer une largeur protegee variable, per- 
mettant de ce fait un sechage/cuisson du tapis 
a une largeur effective selectionnable ; 20 



sur un bras d'arbre (253b, 353b) et une plaque bas- 
culante (254, 354) connected au bras d'arbre (253b, 
353b) a travers un 6l6ment de support (253c, 353c) 
de facon a etre solidairement deplacable avec le 
bras basculant (253, 353) et s'etendant le long de 
la direction du transport, la plaque basculante (254, 
354) supportant ['element de matage flexible depla- 
cable (240, 340) sur son extremite superieure. 

Appareil selon la revendication 2, 3 ou 4, dans le- 
quel I'element de matage flexible (41, 240, 340) 
comprend une brosse a fils. 



caracterise en ce que 

le mecanisme de protection comprend une 
pluralite de rangees d'eiements de matage flexibles 
deplacables (240, 340) disposes vers I'interieur des 25 
elements de matage fixes (41 ) a des positions dans 
le sens transversal differentes et s'etendant le long 
de la direction du transport et deplacables vers et 
a I'oppose de la butee contre les plaques-chenilles 
(11) des trajets avant, le mecanisme de selection 30 
des large urs protegees (250 a 254 ; 350 a 354) pou- 
vant dtre mis en oeuvre pour entralner une opera- 
tion independante de la pluralite de rang6es des 
elements de matage flexibles deplacables (240, 
340), une largeur protegee etant d6terminee par les 35 
elements de matage fixes (41 ) et deplacables (240, 
340) venant en butee contre les plaques-chenilles 
(11 ) des trajets avant aux positions les plus a I'inte- 
rieur. 

40 

Appareil selon la revendication 2, dans lequel le 
m6canisme de selection de largeur protegee com- 
prend une pluralite d'ensembles bascuiants (250, 
350), chacun pouvant etre mis en oeuvre pour bas- 
culer une rangee de la pluralite des rangees des *s 
elements de matage flexibles et deplacables (240, 
340) independamment pour defacement vers ou a 
I'oppose de la butee contre les plaques-chenilles 
(11) des trajets avant. 

so 

Appareil selon la revendication 3, dans lequel cha- 
cun des ensembles bascuiants (250, 350) com- 
prend un organe de commande (251 , 351 ), une tige 
(252, 352) raccordee a I'organe de commande et 
s'6tendant a travers le four (30) et deplacable en va ss 
et vient dans le sens transversal du dispositif de 
transport inf6rieur (1), un bras basculant (253, 353) 
raccord6 de maniere basculante a la tige adapt6e 
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FIG. 3 
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FIG. 4 
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